Sarnple-Ha•ling Procedures
Fog and cloudwater samples were collected over 15 to 120 rain intervals. The samples were weighed ixmnediately after collection to determine their volume in order to calculate liquid water content (LWC) [Munger, 1989] . Light intensity was measured with a digital irradiance meter (spectral response from 380 to 750 nm, Biospherical Instruments QSP170B). An aliquot of each sample was removed to determine sample pH. A radiometer Pt!M80 standard pH meter with a GK2320C semimicrocombination electrode calibrated with pH 4 and 7 buffers was used to measure the pit spectrophotometric techniques (see below). The complete determination of reactive species in atmospheric waters other than Fe(II) and Fe(III) is beyond the scope of this study. We focused instead on some of the most abundant inorganic and organic compounds in atmospheric water which are likely to exchange electrons with Fe [Kawamura and Kaplan, 1991; Munger, 1989 ]. In addition, we determined the total organic carbon (TOC) content as a measure of all the other numerous natural and anthropogenic organic compounds present in atmospheric water. The species that were studied include S(IV)/S(VI), ammonium/nitrate, monocarboxylic acids (e.g, formate, acetate), dicarboxylic acids (oxalate), and formaldehyde. In addition, we monitored changes in the concentration of Fe(II), Fe(III), and as a function of time, in samples stored both in darkness and exposed to daylight. The aliquots of each sample removed for analysis of reactive species were stabilized in the field. Carboxylic acids (oxalate, acetate, formate) and ammonium were preserved by addition of chloroform [Jacob et at., 1986; Munger, 19891 . Aliquots for TOC analysis were preserved by addition of mercury chloride solution. HCHO (formaldehyde) was reacted with ammonium-acetylacetone to form 3,5-dihydro-1, 4-dihydrolutidine (DDL), which is stable for several weeks [Smith and Erbartit, 1975] .
A buffered solution of p-hydroxyphenylacetic acid (POPA) and peroxidase was used to preserve peroxides by formation of a fluorescent dimer [Kok et. al., 1986] . Samples for analyses of total concentrations of Fe and major cations (e.g., sodium, potassium, magnesium, calcium) with a direct current plasma spectrometer ( Atomic emission and absorption techniques. sodium, potassium, calcium, magnesium, and iron were analyzed with an ARL SpectroSpan VB direct cun'ent pl,'k,;ma (DCP) spectrometer. The lower linearity ranges of tile instrument used were 2.6, 4.1, 1.3, 0.4, 0.9 micromole, respectively. The coefficients of variance (CV) of cation analysis by the DCP were, at most, 10%. Samples with low iron concentrations were analyzed with a 3030 Perkin Ehner graphite furnace atomic absorption spectrometer (detection limit, 0.02 micromole and a coefficient of variance, 20%).
Computational Determination of Chemical Speciation
With the aid of SURFEQL [Morel and Morgan, 1972; Faughnan, 1981 ; Jacob and Ht•nann, 1983] we used the equilibrium constant approach to solve a complex chetnical equilibrium problem, which is defined by a system of mass action equations [Westall, 1987] . The thermodynamic data base consists of equilibrium constants for more than 1500 equilibria. This data base was verified and supplemented for the present calculation.
RESULTS AND DISCUSSION
A wide range of concentrations of measured constituents were observed in the collected fog ,and cloudwater samples (Table 1) Bakersfield samples is discussed in the next paragraph. The similarity between the field results and the laboratory experiments on particle suspensions implies that photoassisted heterogeneous reactions are taking place within cloudwater droplets. The presence of surface-bound Fe is
